This study explored medical doctors' clinical assessment of suicide risk and suicide attempters' self-reported suicide intent. Three years of archival assessment records related to suicide attempters who were admitted to the emergency department of a large teaching hospital in Singapore were subjected to analysis. Records related to 460 suicide attempters (70.4% females; 28.6% males) were analysed using logistic regressions. Their ages ranged from 12 to 85 (M = 29.08, SD = 12.86). The strongest predictor of suicide intent was habitual poor coping, followed by serious financial problems, and expressed regret. The strongest predictor of suicide risk was hiding the attempt followed by prior planning. The findings were discussed in regards to implications in clinical assessments and suicide prevention efforts.
Introduction
Suicide is a serious problem worldwide, with an annual global age-standardized suicide rate of 11.4 per 100 000 population [1] . Suicide attempts are also a serious public health problem, with significant tolls on psychiatric and other healthcare services. Hospitalizations for attempted suicides occur at a rate of six to seven times that of completed suicides [2] , and are an important predictor of eventual suicide [3] .
A review of articles examining suicidal behaviour highlights the importance of definitional clarity [4] . Suicide attempt is defined as a self-inflicted, potentially injurious behaviour with a non-fatal outcome for which there is evidence of intent to die, and it is differentiated from self-harm, where it is evident that there is no intent to die [5] , and highlights the importance of suicide intent in differentiating both behaviours [4, 5] . A high degree of suicide intent is associated with hopelessness, pessimism [6] , a sense of isolation, older age, a history of suicide attempts, and a higher risk for completed suicide [7] .
Suicide attempts have been rated in terms of the medical consequences or medical lethality and seriousness of the intent of the individual to die [8] . The Beck Medical Lethality Scale [9] a1111111111 a1111111111 a1111111111 a1111111111 a1111111111 addresses the medical lethality of the suicide attempt but gathers very little other information. The Suicidal Behaviour Questionnaire [10] asks for a count of previous self-injuries and suicide attempts together with information about the medical treatment for each, but does not include other aspects of the attempt. Other lethality scales which have been developed more recently are more comprehensive, as they include other dimensions in addition to medical severity, and empirical support has been cited [4, 11] .
Subjective intent to die has been demonstrated to be of high importance, through empirical studies of multiple samples and advanced statistical analyses [12] . Suicide intent could be measured by the Suicide Intent Scale SIS [13] , which includes items on the preparation and manner of execution of the attempt, the setting, prior clues given that could facilitate or hamper intervention or discovery, the attempter's perception of the lethality of the method, the extent of premeditation, purpose, and expectation of the possibility for rescue. Factor analysis of the SIS revealed four factors: attitude towards the attempt, planning, precautions against intervention, and communication with others. Subsequent research [14] found that the precautions dimension differentiated between attempters who did and did not ultimately die by suicide, implying that attempters who took precautions against being discovered, such as those who found isolated places and scheduled their attempts at times when discovery was less likely, would be particularly at risk of eventual suicide. An important component of the nature of suicide is the typical pattern of the index attempt. Those who had taken precautions against discovery at the time of the index attempt might have been more likely to use similar methods at the ultimate attempt. Since precautions would militate against discovery and intervention, this pattern, if repeated, would seem likely to foster a successful suicide.
Suicide intent and lethality may have overlapping features, and most clinicians will assume that high medical lethality suggests high suicide intent. However, lethality may not be a true reflection of intent [15] . Greater suicide intent increases suicide risk [16] , but studies did not consistently show an association between suicide intent and lethality of the suicide attempt.
Some researchers found minimal association between the degree of suicide intent and the extent of medical lethality in suicide attempts [9, 17, 18] . However, for attempters with accurate expectations about the likelihood of dying from the attempts, medical lethality was proportional to the degree of suicide intent. Attempters were more likely to make medically severe attempts when they had accurate expectations of the lethality of the method used, and higher suicide intent [17] . A study done in China found a positive correlation between suicide intent and lethality. Zhang and Xu [19] postulated that the high fatality rate for Chinese females who swallowed poisonous pesticides was a function of strong suicide intent and the well-known lethality of pesticides. In contrast, some studies found that the medical lethality of the chosen method did not match the adolescent attempter's intent to die, as the adolescent had limited knowledge of the toxicity [20] . It has been suggested that both suicide intent and medical lethality should be assessed when ascertaining the seriousness of the attempt.
Neimeyer and Pfeiffer [21] cited the inadequate assessment of suicide intent as one of the common errors of suicide interventionists. It was suggested that effective assessments should include assessment of suicide intent, lethality of the suicide plan (e.g., by enquiring about precautions against discovery and rescue), and perturbation associated with the suicide plan [7, 21] .
Issues that have been identified in suicide risk assessment include membership of a high risk group, the acuteness of risk, the need for risk indicators to be clinically relevant, and the recognition that the risk factors are multi-dimensional, intersecting and interacting [22] . Background risk factors include socio-demographic and related indices which are correlated with increased risk for suicide. They can assist the clinician in overall formulation of suicide risk.
Beautrais [23] proposed that in the accumulative risk model, the risk of serious suicide attempts rose dramatically with the risk factor burden to which an individual was exposed. Four or more risk factors were found to elevate the odds of serious suicide attempts over 120 times more than those with fewer than three risk factors. Risk increases as the risk factors accumulate for a suicidal individual [7] . Suicide risk is also increased with certain combinations of risk factors, for example, patients with bipolar disorder and comorbid alcohol use disorder had twice the suicide risk of those with bipolar disorder but without alcohol use disorder [24] . Substantially higher risks occur among those with history of suicide attempts and psychiatric diagnosis, such as mood disorder and schizophrenia [23, [25] [26] [27] .
When researchers tried to use the commonly recognized suicide risk factors to predict suicide, predictive power was found to be poor with low clinical utility. Pokorny [28] used the 20 best predictors of suicide to identify the 67 subjects who died by suicide in a sample of 4,800 American veterans. Statistical analysis yielded 1,206 false-positive identifications, and had limited usage in a clinical capacity. Goldney and Spence [29] also found that the predictive ability of six clinical features of suicide was poor. Even in high risk patients with affective disorders, prediction of suicide using the suicide risk factors was poor [30] . Furst and Huffine [31] found that when subjects were asked to predict suicide, the potential for suicidal behaviour was under-estimated. Factors associated with accurate prediction were female gender and presence of a family member who died by suicide.
In summary, there are limitations in the usage of checklists on recognized risk factors, and standardized assessments in assessment of suicide risk and intent. There is insufficient evidence to support a model for accurate prediction of suicide risk. An investigation of the current practice in clinical assessment of suicide risk, and factors contributing to suicide intent for suicide attempts in the local context would inform efforts in defining best practice in suicide assessment.
A review of relevant literature shows that many risk and protective factors were related to suicide deaths and suicide attempts in both Western and Asian studies, listed in the next two paragraphs. However, there is a lack of large scale research examining prediction of suicide intent and risk using recognized suicide risk and protective factors, and circumstances surrounding the attempt.
This current study aims to explore prediction of medical doctors' clinical assessment of suicide risk and suicide attempters' self-report of suicide intent. Based on past evidence in both Western and Asian studies, analysis will be conducted on the following available variables. These variables were collected as part of standard clinical assessment. The risk factors include: living alone [32] , unemployment [32] [33] [34] [35] , financial problem [36] , physical illness [36] , mental illness [34, 35, 37] , alcohol/ drug use [38, 39] interpersonal conflict [34, 35, 40] protective factors include: presence of dependents [41] , emotional support [42] , willingness to seek help [43, 44] , resolution of precipitants [45] , religion [46] , regret of the attempt [47] , and positive future planning [48] . It is hypothesized that their suicide risk and suicide intent will be predicted by the above-mentioned risk and protective factors as well as features of the attempt, e.g., planning, and precautions taken to hide the attempt [8, 14] .
Method

Procedure
Ethics approval was obtained from the Domains-Specific Review Board of a large teaching hospital in Singapore and the Human Research Ethics Committee at James Cook University. This study is based on an archival retrospective review of de-identified hospital records of patients who were admitted for a suicide attempt from January 2004 to December 2006. Data were collected from the hospital database related to the suicide attempters who were admitted over the three year period and this data set is the most comprehensive data set available from the hospital, as such assessment data were not collected prior to and following the stipulated period. Archival data was extracted from the Patient Psychiatric Assessment Form (PPAF). The PPAF includes the Suicide Risk Assessment Form.
All cases of attempted suicide were assessed by medical doctors in the emergency department under the supervision of a consultant psychiatrist, and the interview took approximately 20 minutes. This assessment was part of the protocol standard operating procedure for patients admitted following a medically treated suicide attempt. At the time of the evaluation, the medical doctor made a formal psychiatric and/ or medical diagnosis. After the assessment, a management plan was recommended.
The inclusion criterion for the current study were suicide attempt cases admitted to the emergency department from January 2004 to December 2006 and were assessed by medical doctors using the PPAF. Data were extracted from multiple hospital databases in relation to the suicide attempt. The majority of them (78.5%) overdosed in the suicide attempt.
Measures
Suicide risk assessment form. The Suicide Risk Assessment Form is a 2-page questionnaire designed to be conducted as a semi-structured interview by medical doctors. The questions used in the semi-structured interview were developed based on consensus from consultant psychiatrists at the hospital who were experienced in suicide risk assessment. This semi-structured interview was devised for the collation of information deemed important for clinical usage in suicide risk assessment and recommendation of management plan, and psychometric properties were not available. The content of the assessment form includes demographic information such as gender, age, and ethnicity. It documents presence of prior planning, efforts to hide the suicide attempt, and suicide attempters' report of suicide intent, on dichotomous scales (yes and no). It records the presence of risk and protective factors, as well as recommended management plan. The risk factors are recorded on discrete dichotomous scales (yes and no) and include: lack of confidantes, living alone, unemployment, financial problem, mental illness or suicide in the family, alcohol or drug abuse, history of mental illness, interpersonal conflict, and poor coping; the protective factors are recorded on discrete dichotomous scales (yes and no) and include: presence of dependents, emotional support, willingness to seek help, resolution of precipitant, religion, regret, and positive future planning. It records the medical doctor's clinical assessment of current suicide risk on a 4-point scale (low, low to moderate, moderate to high, high). Suicide risk was recoded, low and low to moderate were recoded into low and moderate and moderate to high were recoded into high.
Data analysis
The data were analyzed using SPSS version 23 with the alpha level set at .05. Two binary logistic regressions were conducted with suicide intent (Yes versus No) and suicide risk (High versus Low) as the criterion variables, respectively. A total of 20 independent variables were included in each regression: 10 risk factors (e.g., lack of confidantes), 7 protective factors (e.g., has dependants), and 3 features of the suicide attempt (i.e., prior planning, attempt to hide, and place of suicide attempt). The risk and protective factors are listed in Table 1 .
Results
A total of 671 suicide attempt cases were analyzed. Cases with missing data on at least one of the key variables were removed from the data set (n = 211), resulting in a sample of 460 cases Medical doctors' clinical assessment of suicide risk was recoded: 'low' and 'low to moderate' were recoded into 'low risk' whereas 'moderate to high' and 'high' were recoded into 'high risk'. This procedure was done because there were insufficient frequencies in the 'moderate to high' and 'high' categories. The percentages of suicide attempters assessed with suicide risk (High, Low), as well as risk and protective factors, and self-reported suicide intent are presented in Table 1 . In addition to risk and protective factors, features of the attempt, such as prior planning (11.3% Yes, 88.7% No), attempt to hide (30.9% Yes, 69.1% No), and place of suicide attempt (80% Home, 2.2% Workplace, 9.3% Public place, 2.8% Friend's house, .7% Public housing, and 5% Others) were also included in the analysis.
Logistic regression was performed to examine the prediction of self-reported suicide intent. The model contained 20 independent variables (see Table 1 ). The full model containing all predictors was statistically significant, χ2 (24, N = 460) = 79.99, p < .001, indicating that the model was able to distinguish between suicide attempters with and without suicide intent. The model as a whole explained between 15.9% (Cox and Snell R 2 ) and 52.9% (Nagelkerke R 2 ) of the variance in suicide intent, and correctly classified 96.1% of the suicide attempters with suicide intent. As shown in Table 2 , only three of the independent variables made a unique statistically significant contribution to the model (serious financial problems, habitual poor coping, and expressed regret). The strongest predictor of suicide intent was habitual poor coping, with an odds ratio of 8.11. This indicated that patients who had habitual poor coping were 8.11 times more likely to be assessed with suicide intent than those who did not have habitual poor coping, controlling for all other predictors in the model. The second strongest predictor was serious financial problems with an odds ratio of 4.39. This indicated that patients who had serious financial problems were 4.39 times more likely to be assessed with suicide intent than those who did not have serious financial problems, controlling for all other predictors in the model. The last predictor was expressed regret with an odds ratio of .09. This indicated that patients who expressed regret were .09 times less likely to be assessed with suicide intent than those who did not express regret, controlling for all other predictors in the model.
Logistic regression was performed to examine the prediction of suicide risk. The model contained 20 independent variables (see Table 1 ). The full model containing all predictors was statistically significant, χ2 (24, N = 460) = 75.23, p < .001, indicating that the model was able to distinguish between patients assessed with high and low suicide risk. The model as a whole explained between 15.1% (Cox and Snell R 2 ) and 50.1% (Nagelkerke R 2 ) of the variance in suicide risk, and correctly classified 96.1% of the cases. As shown in Table 3 , only two of the independent variables made a unique statistically significant contribution to the model (prior planning and attempt to hide). The strongest predictor of suicide risk was attempt to hide, with an odds ratio of 13.13. This indicated that suicide attempters who tried to hide the attempt were 13.13 times more likely to be assessed as high suicide risk than those who did not attempt to hide, controlling for all other predictors in the model. The second strongest predictor was prior planning with an odds ratio of 8.32. This indicated that suicide attempters who had prior planning were 8.32 times more likely be assessed as high suicide risk than those who did not have prior planning, controlling for all other predictors in the model.
Discussion
This study aimed to explore the prediction of medical doctors' clinical assessment of suicide risk and suicide attempters' self-reported suicide intent. Three years of medical records of 460 suicide attempters were analyzed. It was hypothesized that suicide risk and suicide intent would be predicted by recognised risk and protective factors, as well as features of the attempt.
As hypothesized, the full model containing all the recognized risk and protective factors and features of the attempt was significant in distinguishing suicide attempters with and without suicide intent, correctly classifying 96% of the cases. The strongest predictor of suicide intent was habitual poor coping, followed by serious financial problems, and expressed regret. The association between coping, financial problems and suicide intent may explain the well established relationships between poor coping [49] and financial problems [50, 51] with suicides. The concept of regret was a variable collected in the interview, but it is not well established in previous literature. The finding that those who expressed regret were less likely to report suicide intent, might imply that the suicide attempt could be a 'cry for help' but not reflective of a desire to die, suggesting that likely interventions include those that promote better decision making and regret regulation [52] .
As hypothesized, the full model containing all the recognized risk and protective factors and features of the attempt was significant in distinguishing suicide attempters assessed with high and low suicide risk, correctly classifying 96% of the cases. The strongest predictor for suicide risk was hiding the attempt followed by prior planning. This is consistent with previous literature which reported that attempters who took precautions against being discovered, such as those who found isolated places and scheduled their attempts at times when discovery was less likely, would be particularly at risk of eventual suicide [14] . The results of this study provided evidence to support best practice for suicide assessment and management for medical doctors in the Emergency Department of the acute hospital. The results are consistent with qualitative informal feedback from the hospital's clinical staff that the semi-structured interview has worked well in that it is brief, and it allows suicide risk assessment to be done quickly without missing important items on suicide risk assessment. When a brief and accurate suicide risk assessment and effective suicide management is needed in a busy clinical environment following a suicide attempt, evidence from this study supports the assessment of prior suicide planning and attempt to hide to be incorporated into the risk assessment protocol. Information about the place of the index attempt could be collected, which might be corroborating evidence for whether precautions might have been taken to reduce the possibility of being discovered and rescued, e.g., attempting suicide alone in one's home would lessen the probability for discovery by potential persons who could intervene and rescue, as compared to the workplace, friend's house, public place or public housing. This could be in addition to the assessment of recognised risk and protective factors. Such information could be integrated to inform risk assessment, and to formulate a suicide management plan, together with incorporation of contribution of habitual poor coping, serious financial problems, and expressed regret into suicide management. Previous research had found that brief interventions [53] , including safety planning [54] reduced suicide risk post-discharge from the Emergency Department. Results from the current study suggest brief interventions could also include practical strategies to enhance coping. The results also suggest that brief interventions with the suicide attempter could include clarification if there was expressed regret of the attempt, if the attempt was a cry for help and not intent to die, and reasons for living could be elicited.
Limitations of the study include a cross-sectional design, a longitudinal design could enhance the interpretability of the results, as well as including outcomes such as multiple hospital admissions of repeated suicide attempts or eventual suicide death. The criterion variables, including suicide intent were not measured using validated instruments. Future research could employ valid continuous measures of suicidal symptoms. The reliance on self-report and the usage of single dichotomous items also constrains the depth of information obtained. It might be possible for attempters to mask their suicide intent in their self-reports if they feared negative consequences of reporting high-risk behaviours. Future research could employ qualitative interviews to reveal the interplay of relationships and processes impacting on suicide risk, and suicide intent that might be relevant for understanding suicide attempts. In this study, suicide intent was recorded dichotomously and medical doctor's clinical assessment of current suicide risk was recorded on a 4-point response set, and then recoded into dichotomous variables. Classifying suicide risk and intent as discrete or dichotomous outcomes is often necessary in a busy emergency department to inform clinical decision making and treatment planning. However, this conceptualization of risk and intent does not reflect the multidimensional and dynamic nature of both risk and intent, which cover a wide continuous spectrum. Although the analyses followed clinical decision models that conceptualized current suicide risk and intent at the point of clinical assessment, it is good to bear in mind that accurate modelling of suicide risk requires using validated continuous measures of suicidal affect, behaviours and cognitions, incorporated into a comprehensive clinical assessment, as well as ongoing monitoring for fluctuations in risk and intent. Although the models demonstrated good clinical utility for our sample, the specific configurations of patterns of risk and protective factors might differ among individuals, further research to examine the intricacies of underlying patterns could be explored using in-depth interviews and qualitative methodology.
In conclusion, the findings have implications for informing best practice in suicide assessment and primary prevention for suicides in Singapore. By using brief risk assessments that are substantiated by empirical findings from current research in the local population, the clinician would be taking a step forward in utilizing the scientist-practitioner model in their evidence based practice. This study adds to the current literature on suicide risk and suicide intent, building evidence on the usage of recognized risk and protective factors in suicide assessment, and casting light on the relevance of prior planning and attempt to hide the suicide attempt in risk assessment protocols for use by emergency department clinicians following an index suicide attempt. The important contribution of habitual poor coping, serious financial problems, and expressed regret into suicide intent is highlighted and further enhances our understanding for how these factors could be incorporated in the formulation of intervention strategies in our efforts to prevent premature deaths by suicide in vulnerable individuals.
